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OPrANIZMOS 

BIOMHXANIKHS 

lAlOKTHEIAZ 



ApiOp 6q afrnoiiq: 



AITHZH TIA XOPHrHZH 

AinAOMATOZ EYPEZITEXNIAZ (AE) 
'H 

AHIAOMATOZ TPOnOnOIHZHZ (AT) 
'H 

niZTOnOIHTlKOY YnOAEIfMATOZ XPHZIMOTHTAZ (flYX) 



20030100421 



Hpepopn vi ' a napaAaPnq: 



1 6 OKI. 2003 



Hpepojjri v ^ a KOTa0eori<;:. 



1 6 Old. Z003 
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Me ttjv aiTnaq aim] Z;n TE,Ta,: 



X 



AiriAOMA EYPEZITEXN I AZ (A.E.) 



02 



AinAOMA TPOnonOIHZHZ (A.T.) rro A.E. pE apiBpo: 



niZTOnOIHTIKO YnOAEIfMATOZ XPHZIMOTHTAZ (n.Y.X.) 



H afTqon auTq ei'vai TpnpanKn Tqq anrnanq pe apiGpo: 
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TITAOZ THZ E<PEYPEZHZ: 



MOPIAKH ME0OAOI: T A YTO nO IHEHE TOY MYCOBACTERIUM A VWM 
subs. PARATUBERCULOSIS 



KATAOETHZ 

ovopa q Enuvupia: Iu)&wr|£ 0 1 K O VOjLlOTf OU XOC, 






s.eueuvan n e5pa: GpaauBouAou 44., XaAav6pi 1 52 34 






E 6 V 1 KOTrjTQ r 






TqAECptuvo: teAe^: 


TEAEtpa^: 




EHinAEON KATAOETEZ ZE HPOZOETO 0>YAAO XAPTIOY 
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apiOpoq 



OBI/A01.1 06/01 
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E0EYPETHZ 

O(i) KaTa66rnq(ec;) fifvai 0(01) yova5iK6q(oQ Eq>EupETr|<;(E<;). 
'Evruno opiapou tou(twv) etpeup^Tr|(wv) cniauvdmeTai. 



X 





AHinsc: 
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AHAQZH n POTEPAIOTHTAZ (apiBpoq - npepopnvia - X^pa npo^Aeucniq) 



nAHPEHOYZIOZ 






ovopa: 


'AXKnaTLS-Eipfiyn MaAdyn 




5ieu9uvot|: 


ZKouctd 52, 106 72 A9nva 




TrjAe<pu>vo: 


210-3629855 teAe* 


TEAecpa^l 0-36^7994 



ANTIKAHTOZ 






ovopa: 
5ieu8uvot]: 


' AAKnaTis^Eipnvr] MaXdpn 
Zkou<J>& 52, 106 72 A6ova 




TT|AC(pb)VO: 


210-3629855 " riK * : 


TcAccpa^: 210-3647994 



AIE0NHX EK0EZH 



H ecpeupeari napouaidoniKE oe Enianpa avaYvupiojJEvn ekGeoti, o0p<pwva pE to v. 5562/1932, 
<DEK 221A/32. 

Zxetikh PEpafwori em ouvanTETa I . 



YnorPAOH(EZ) TOYfrnN) kataoeth^n) n toy(ton) nAHPEHovzioY(nN). 



Tonoq: A6nva 



HpEpopqvfa 1 5/10/2003 




MAAANIH 



AAKHZTIZ - 

A I K 

£KOY<t>A 5 
THA. 3029' 

I1APAKAAOYM E H AITHIH NA EINAI AAKTYAOrPAOHMENH KAOQZ KAI TO ONOMA KATO AnO THN YnOrPAOH. 

ze nEPinmxH nomikoy npoznnoY na aaktyaofpaohgei kai h iaiothta toy YnorPAa>ONTOZ riA thn 

ETAIPEiA. 



OBI /A0 1.2 06/01 
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OPrANIEMOE 

BIOMHXANIKHE 

IAIOKTHE1AE 



OPIIMOZ TOY EOEYPETH 



23 



(ZupnAnpwveTai otitv neplnTuan nou o KaTa8GTT|Q eivai voviik6 np6owno, 
f\ o KQTaefeTnt; 6ev eivat kqi etpeupeTqc;, f\ o y6voq e(peupfeTr\q) 



L — ■ 


20030100421 1 


Hpepopnvia. KaTaBeonQ' 


1 6 OKT. 2003 
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Airnorj y\a: 
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X 



AlflAQMA EYPEZITEXNIAI (A.E.) 



AlflAQMA TPOnOHOIHZHZ (A.T.) UO A.E. ue apiSMO: 



niZTOnOIHTIKO YflO AEI TM ATOZ XPHIIMOTHTAX (n.Y.X.) 



AnA<I>v<o(ou|je) ox; ccpeup6TTi(eg) ottiv napandvu aliriaTi yia xop^YHOTl EAAnvtKoO tItAou npooraolac tov(touq): 
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ECPEYPETHI (6voMa/6tcu8uvon): 

Icoavvns OikovojjottouXos 

9paou3ouXou 44- 
XaAav&pi 152 34 



O Kcrra6fcTTi<; aneKTT|oe to CiKaicoya KaT68eonQ EAAhvikoO tItAou npooraolac: 

Aoyw oOMPaonq pcTa^l&aoTig GucaiupbTuv an6: / / 

A6yw KAnpovomKTig 6ia6ox^Q. 

Abyw ougPaTiKi^g axeoriq bpyoSotii - epYa^opevou (unnpeotaKn. t\ e^apTnpevn. ecpeupeori). 
Me Paori to KaTaonraTiK6 ttiq eTaipeiag. 
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EniflAEON EOEYPETEI IE nPOZ0ETO 0>YAAO XAPTIOY. 



api8u6g 



YnOrPAOH(EZ) TOYCTQN) KATAOETH(QN) fi TOYfTQN) nAHPEHOYZIOY(QN) 



28 



T6nog: AOnva 



AAKHITIZ - EIPHRM ftlAfl 

THA. 3d^S^55 Fix 3647994 




Hpepoyrrvla: 15/10/ 2003 



O.A.-1/90-E 



E 



OPrANlEMOI 

BIOMHXANIKHE 

IAIOKTHE1AE 



OPIIMOZ TOY EOEYPETH 



23 



(ZuynAriPcbvcTai crrnv neplntuon nou o KaTaeexns eivai vopm6 np6ouno, 
i*l o KaTaQCTTv; 6ev elvai kqi ecpeupfeTTig, t\ o p6voc; ecpeupeinc;) 



j Ap\8vi6<; alTTion?'- 

i .... 


20030 100421 


Hpepounvia xcn<Seean<;'. 


1 & OKT. ZUUJ 
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AlflAQMA EYPEZITEXNIAZ (A.E.) 
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AlflAQMA TPOnonOIHZHZ (AT.) ZTO A.E. pe api8M6: 



niZTOnOIHTIKO YflOAEirMATOZ XPHZIMOTHTAZ (RY.X.) 



AnAwvw(oune) aw; e<pcup6tr|(eg) ottiv napandvo almar} yta xop^ynon EAAhvikou tItAou npooTaatag tov(touq): 



EOEYPETHZ (6vona/6ic0euvoTi): 

BaaiAns ropyouAns 

KaTro6iOTpiaic6 naVEiri OTnm o A0nvwv 
Tunua IaxpiKng E/oXn^ 
Epyaaxnp i o Ioto Xoy lag-EuBpoo Aoy \ ag 
MiKpag Aaiag 75, Tou6i, ABnva 



O KaTaGfcTtv; ancKTrjoe to owaiupa KaTa8eoT|g EAA^vikou tItAou npocnaoiag: 

A6yco atiMPaoTTC ueiapipaonq owaiwydTov and: / / 

Adyw KAqpovoMiK^g dtatioxifc. 

A6ya) ounPaTiK^g ox£an<; cpyo66tti - epYa^bpevou (urrripcoiaK^ f| e£apTTiM6vr| e(peupeon). 
Me pdoTi to kotqotqtik6 mg eiatpelat;. 
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EfliriAEON EOEYPETEZ ZE nPOZ0ETO OYAAO XAPTJOY. 



27 
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apiOnog 



YnorPAd)H(EZ) TOY(TQN) KATAOETH(QN) i*| TOY(TQN) nAHPEHOYZIOY(QN) 

T6nog: ABf\va .r , HMepopryvla 1 5/10/2003 

^Qy^h^^Wi^ A0HNA 
THA. 3629855 FAX 3647994 



O.A.-1/90-E 
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OPrANlEMOE 

BIOMHXANIKHE 

IAIOKTHZIAE 



OPIIMOZ TOY ECDEYPETH 



23 



(ZupnAnpwveTQi crrnv neplnTuon nou o KaraSe-nig eivat vom»k6 np6ouno, 
i*l o KaTa9fenig 6ev clvai kqi etpeupeTriq, 1*1 o y6vog ecpeupCTnc;) 



Api9p6g aiiT|or|^: 



20030100421 
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Hpeponnvia KaTaGeariq: 



1 6 OKT. 2003 



AiiT|or| yta: 



AinAQMA EYPEZITEXNIAZ (A.E.) 



125 



AinAQMA TPOnonOIHXHZ (A.T.) ZTO A.E. \ic api0p6: 



niZTOnOIHTIKO YnOAEIfMATOZ XPHZIMOTHTAZ (n.Y.X.) 



AnAebvco(ouMe) (*>q e(peupeTn(eg) orrriv napan6va> alTT)on via xop^YnoTi EAAhvikoO titAou npooraoi'ag TOv(Toug): 



EOEYPETHZ (6voMa/6tei)euvor|): 



26 



KairoSiaxpiaico Haveir i axnu i o A6nva>v 

EpyaaTripio Iaxo Aoyias-Eugpuo Abyias 
MiKpdg Aoxag 75, TouSi, A6f)va ^-^TjV 



O KaraefcTnt; aneKTrioe to oiKaiwMa kot68eotiq EAAhvikoO tItAou npooraaiag: 

A6yw ouM&aorig peTapiPaoriq 6iKaiup6Twv an6: / / 

A6yco KAnpovoMiKng 6ia6ox^g. 

A6yw ouMPanKTic oxeong epYo6dTTi - epya^pevou (urTnpeoiaK^ t\ e^apTTiMevn e(peOpeor]). 
Me paoT| to KaTaoTcmK6 rf]q eTaipeiat;. 



EniriAEON EOEYPETEZ ZE nPOZ0ETO OYAAO XAPTIOY. 
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apt9u6g 



YflOrPAOH(EZ) TOYfTQN) KATAOETH(QN) f| TOYfTQN) nAHPEHOYZlOY(QN) 



23 



T6no<;: A6nva 



AAKHITII - EIPHML AJfflAAAfflH 

A I K tfTf&Pfo Z 
ZIKOYOA 52/ jM fr^Wy^ 
THA. 3629Sy65^4XK364 7994 



Hueponnvlal 5/1 0/2003 




O.A.-1/90-E 



E 



OPrANIEMOE 

BIOMHXANIKHE 

lAIOKTHEIAE 



OPIIMOZ TOY EOEYPETH 



23 



(ZupnAripuveTai omv neplrnuon nou o KaTaeeTTig eivai vouik6 np6ouno, 
1*1 o KcrraefeTric; oev eivai kqi eipeupeTng, t] o y6vog e(peupeTn.q) 



j Api9p6g ai-rnang: 


20030100421 ' 


Hpepopnvta KaTaBcorig: 


1 6 okt. ?nnq 
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AitTion yia: 



AIPIAQMA EYPEIITEXNIAZ (A.E.) 



AinAQMA TPOnonOlHXHS (AT.) STO A.E. pe api8p6: 



niZTOnOIHTIKO YflOAEIfMATOZ XPHXIMOTHTAS (flY.X.) 



25 



AnAuv«(oupe) ax; eipeupeTn(eg) ott)v napandvw almon Yia XOp^YnoT) EAAhvikou tItAou npobTaalag Tov(Toug): 



EOEYPETHI (6voMa/6ie08uvor|): 
Ivo Pavlik 
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Veterinary Research Institute 
Mycobacteri ology Unit 



O KQTa96Tng aniKTnoc to StKalupa KaT68eaTig EAAqviKou tItAou npooTaolaq: 

A6yw ouMPaorig peTapipaorig CiKaiwpdTuv and: / / 

A6y<o KAnpovopiKita 6ia6oxt l ig. 

* 

Adyw ouMPaTiKi*ig oxeong epyo66tti - epYa^pevou (unripeoiaKi 1 ! f\ e£apTT|Mcvn ecpeupeon). 
Me p6oTi to KaTaoraTiK6 TT|g etaipelag. 
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EniflAEON E<pEYPETEI IB HPOZGETO OYAAO XAPTIOY. 



27 
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apiBpdg 



YnorPAOH(EZ) TOY(TQN) KATAOETH(QN) n. TOY(TON) (1 AH PEEOYZ 10 Y(RN) ~ — — — __ 

T6nog: A$nva Hpepopnvia: 15710/2003 

AAKrIZTIZ - EIPHNH A; MAAJffflH 
a i k vrr tebi o 2. 

ZKOY0A 52/ Affihb/VkQUNA 
THA. 36 294^4Kvfc §6Y7^4 




O.A.-1/90-E - 



OPrANIEMOE 

BIOMHXANIKHE 

IAIOKTHJ11AE 



OPIIMOI TOY ECDEYPETH 



23 



(ZuynAnpwvcTai cnr|v neplnTuon rtou o KaTaGenn; eivcn vomik6 np6owno, 
*l o KQTa96Tnt; 6ev elvai kqi etpcupCTHQ, t\ o pdvot; etpcupCTric;) 



20030100421 



Huepojjnvia KcmhBeonc 



\ b UiU. 2003 
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AtTTion yta: 



X 



AlflAQMA EYPEZITEXNIAZ (A.E.) 
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AlflAQMA TPOnonOIHZHZ (A.T.) ZTO A.E. pe api8u6: 



niZTOnOIHTIKO YnOAEIfMATOZ XPHZIMOTHTAZ <n.Y.X.) 



Ar|Awv(o{ouME) ax; etpeupeTrifec;) orriv napandvu ahr|OT| yia X°P»*)YnoTi EAArjviKou tItAou npoaraolag Tovfrouq): 
EO>EYPETHZ (dvopa/CiEueuvoTi): 
Milan Bartos 

Veterinary Research Institute 
y*)ycobacteriology Unit 



O Kcrra8eTTi<; anetcnrae to CtKalupa KaT66ear\c; EAAnviKou tWAou npoaraolaq: 

A6yw ouMPaorig pETaptfkiong CtKaitdpaTUv an6: / / 

A6yw KAnpovoM»Ki*|Q 6ta5oxtta. 

A6yco oupPaTiKfig oxcorig epyo56tti - epYa^pevou (unnpeoiaKr*| t\ e^apTTipcvn epeOpeor)). 
Me pdoq to KaTaoraTiK6 tt)<; CTaipelag. 
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EninAEON EOEYPETEZ ZE nPOZ0ETO OYAAO XAPTIOY. 



apiOpOQ 



YnorPA<t)H(6Z) TOY(TQN) KATAOETH(QN) it. TOY(TQN) nAHPEHOYZIOY(QN) 

T6nog: A6nva #1 .. n Hpepounvla: 1 5/1 0/2003 

AAKHZTII -JftPH$$% IWAAflWlH 
A l 

ZKOY0A 
THA. 362SfcT55' 




OA.-1/90-E 



20030100421 



MOPIAKH ME0OAOE TAYTOIIOIHLBE TOY MYCOBACTERIUM A VIUM 

subsp. PARATUBERCULOSIS 

IIs5io n\q scpevpetniq 

5 H 7iapo\)aa E(p£up£ar| acpopd oe popiaKTj |ie9oSo xauxo7toniar|c; xov Mycobacterium 

avium subsp. paratuberculosis (MAP). Ei5iKcbx£pa, acpopd ae avxi5pdo£ic; PCR \ie t^evyj] 
oXxyovovKtevtiSicDv ekkivtixcdv kov oxo%evow oe SiacpopexiKEc; 7£vop.iK£q 7tspioxe<~ tod 
£^6i5iKer)|aevo-o 71a xo MAP axoixfiiou IS900, 71a XP 1 !^ aT H v M-opiaKr| avixvevarj Kai 

TaW07COlT|OTl xou MAP. 

10 

IIponYOvpevTi CTd8jin tt|<; TexviKifc 

To Mycobacterium avium subsp. paraiuberculosis (MAP) eivat £va i5iaixepa 
ajiaixTixtKo, arco cmoynqc, iiiKpopio^yiKT]q xavT07toiT|cnic;, paKrrjpio 710*0 fXTtopet va 
rcpocpdM^i 5id<popa £coucd eiStj, 7ipoKaAxbvxac; oe opiopeva and avxd Papidc; |iopcpf]c; Kai 

15 auxyd Oavarrjcpopoi) anoX^^c, vooo (on^KEKpi^iEva napaq>v\xax\(OGT[). 'AXkctioxe xeXevxaia 
yivovxai 6X0 Kai cruxyoxepa avcupopac; nov axexi^ow xo cnryKEKpipivo PaKrrjpio MAP pe 
opiop&vsc; 5ia5e5o^eveq cp?^7povd)5eiq voooix; xou evxepo-u xo\> avQpomou (Chiodini, 
1989), (Chamberlin et al., 2001). 

E-qpEpa, T] Tamo7totT]crn xo\) MAI 3 SiEVKoMvExai outo xrjv evpeia zq>ap\ioyf\ 

20 popiaKcov xexyiKODv. 'Opox; T| ava7Kii £7ta\r|9EDmiq xcov a7iox6Xsapdxcov KaOioxd xxc, 
V7tdpxouoeq texvik£<; va a7iaixoi>v noXXi) epyaaia Kai repawned va kypvv £(pappo7f| povo 

7ia €p£\)VnxiKOl3^ OKOTIOIX;. 

EiStKcbxepa, y] SidyvoDari rcpooPoXdbv a%6 xo MAP ps opo?t07iK£<; E^exdaEu; anaixei 
7cepaix£pcD £7taXr|6£X>ar| 71a va a7co(pei)x8oi)v EocpaXpEva apvTixucd auoxeXEopaxa, xo OTtota 

25 7capaxT)powxai auxyd ae apxwcd axd5ia poMrvcecoc;, KaOcbc; Kai SiaaxaupcopEVEc; 
avxi5pdo£i<; jx£ 5ia5£5opeva oxr| (pvor\, 7£V£xiKd 01)778%% pDKopaKxrjpiaKd eidi\ (Ridge 
K.a. 1991, Nielsen K,a. 2001). H xp1oi|K>xr|Ta tt}c; KaX^iEp7£iac;, coq p£065o-u 8id7va>oric; f) 
£7iiP£PaicoaTi<; §x£i coc; £pjc65io tt|v paKpo xpovxko Sidaxrjpa £7icbacrnq 7cou a7taixetxai 71a 
xrjv avd-Kmfy] xov MAP. 

30 'Exoi, r\ AXvoi5<oxr\ Avxi5paar| xr\q UoXv[iEpa<jr\c, (PCR) OscopEixai arco Kaipo Eva 

noXv xpT|ai|ao £p7a\£io 71a rr|v avixvEuari Kai xtiv xaDxo7coiT]aTi xo\> avarcEpco PaKxr|piou 
(Hanc e et al., 1989). 'Opooc; T] E7uP£PaiG)OT] xcov a7toxEX£opdxcov Eivai a7capaixT]X7] Kai 71a xtg 
popiaKsq p£965ouc;, i5iaix£pa oxav scpappo^ovxai 71a 5id7vooar| poimvac;. Aoxo aDvr|0cog 
a7iaix£i xtjv EvacopaxcoaTj avxi5pdoecov \}ppi5iaiiOi), 7£70v6q nov KaOioxd rr|v 6Xr\ 

35 5ia5iKaoia va a7T:aix£i noXXr) SovXexa Kai ypi]G\ur\ faovo 71a EpEuvrjxiKoxx; GKonovq. 
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P2N/P4N, P1N/P2N/P3N, P1N/P2N/P4N, P1N/P3N/P4N, P2N/P3N/P4N. I5iaixepa 
7ipoxipdxai asx otayovouKteiixiSicov tcou rapiA^xppdvEi Kai xa xeoaepa otayovouKXEvriSia 

eKKivxixeq, 5r}Xa5f| xa P 1N/P2N/P3N7F3N; " " ~~ 

Auxoi 01 eKKivqxEq oxoxeuouv axrjv y£vcopiKT| rcEpioxn xou ei5ikou yia xo MAP 
5 oxoixeic ru IS 900 Kai Sivouv tti 5uvax6xr|xa xrjc; a7tox£X£apaxiKf|c;, ypr\yopy]<; Kai a£i07uoxr|c; 
avixveDOT|g tod Mycobacterium avium subsp. paratuberculosis (MAP). Auxoi 01 ekkivtjxec; 
e7ceXex0r|oav av&peca oe TtEpioooxspouc; coq exovreq KaXXixEpa a7toxeXEOjiaxa. 
AETtTopepTfe 7r£piypa<p*q 

H XPT|OT1 Ta > v avcoxepco avacpepojievcov otayovouKXsm5icDv-EKKivr|x<£>v povcov xouq f| 
10 ae auvSuaapo PpeOtjke 6xt eivai 7tpoxipd)x£pr| oe pia avxiSpaaTi evQexrjq PCR evoq 
<piaki5iou (one-tube nested PCR) yia xtjv a7toxEA£opaxiKT| avi%vEuar| xou MAP. Ee pia 
7ipoxip6p£VT] E(pappoyf| xpriatpoTOiowxai cruv5uaapoi oAayovouKXs'ixiSicDV ekkivtixcdv 
(ooxe vd axni^xi^ovxai cex oXiyovouKAE'ixiSicov. Ta cjex oAayovouKtemSicov xa 07coia Eivai 
XpT|aipa yia xt]v xaux07ioir|crr| xou MAP Eivai xa P1N/P2N, P3N/P4N, P1N/P3N, 
15 P1N/P4N, P2N/P3N, P2N/P4N, P1N/P2N/P3N, P1N/P2N/P4N, P1N/P3N/P4N, 
P2N/P3N/P4N. Le aXkr\ i5iaix£pa 7tpoxip6p£vr| Ecpappoyf] Eivai xo asx oA-iyovouKXE'ixiSioov 
va 7tspiEX£i Kai xa xEaaspa otayovoDKte'mSia ekkivtixec; Kai 5t| xa P1N/P2N/P3N/P4N. 
riEpaixEpco Ttpoxipdxai r\ XP 1 !^ 1 ! avxifipaar) evGettic; PCR evoc; (pia\i8iou (one-tube nested 
PCR) t| orcoia xpTloip-OTtoisl Kai xa xsoaspa oXiyovouKta'ixi8ia skkivt|xe(;. 
20 Tia va snvruxoupE p£0o8o yia rr\v a^i67uaxri avixvEuar] Kai xauxo7toiTiari xou MAP 

pEaco PCR, syivav E^exdosic; as Sidcpopa Epyaaxfipia, Karcoia and xa orcoia PpiaKOVxai oe 
8iacpopExiK£<; x^P 6 ^: ria va e^aKpipdbaoups xr|v aKpipsia rr\q p£068ou, oX&q oi 
5iacpop£xiKsq 7capdpsxpoi oi 07toi£c; KavoviKd awOsxouv pia avxlSpacrn PCR 8sv 
EvappovioOrjKav Kai xo oxoixeio auxo E^fjcpGT] E7tiaT]q viz 1 6\\fr\ yia xriv EKxipr|ar| rr]c, 
25 a7cox£X£apaxiK6xr|xa^ Tr\c, p£068ou paq. 

H avcoxEpco 7tpoGEyyiar| 8ev exsi tcoxe p&xpt xcbpa TOpiypacpEi avacpopiKd \xe xo MAP. 

AiacpopExiKd Epyaaxfipia av£AaPav va a£io^oyf|aouv xxq SiaSiKaoisg a7iop6vcoar|<; 
DNA Kai xi^ SidcpopEc; avxiSpdaEig PCR, yia xrjv avixv£uar| xou MAP. r^puwp^ai^iovQa^ 
xpiii^^^^^^^^^TiKav pia psGoSoc; 7tou s££Xti;ap£ EpEiq (in-house) Kai pia psGoSoq 
30 xou Epuopiou, evgo yia xr|v PCR SKxipf|*9r|KE crrjpavxiKoc; apiGpoc; 8iacpop£xiKcbv 



avxi8pdo£cov, apxn^ yEVopEvrjc; p£ xr|v £Kxipr|oT| xrjc; £i8iKOXTixaq xoov £KKivr|xcbv p£ 
EKXExap£vr^£f^^ 

'Exoi KaxaXfi^apE oe pia avxiSpaoT] evQcxy\q PCR tcou 8iE^dy£xai evzoq Evoq 
cpiaXi8iou (one tube nested PCR), oe Suo avxiSpdaEic; EV0Exriq (nested) PCR Kai oe pia 
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anXi\ avTi5pacrr| PCR kov oto%evovv Siacpopexuceq yevcoiaiKeq rcepioxeq too eiSiKcru yia to 
MAP axoixeiou IS900. Auxec; 01 xeaaepic; |ie9o5oi e(papnoaxT|Kav ae GexiKd Km apvr|xiKd 
5eiy|iaxa pxxpropeq, kov f|xav yvf|aie<; PaKrqpiaKec; KaXXiepyeiec; Km laxcbv 
jj.ovi|i07toirmevcov ae 7tapaqnvr| (IMTI) xo orcoio a7iop,ovcb9r|Ke ano (3ooei5fi fae 
7capacpx)(xaxicoar| Kai 6pvi9eg \ie eKi\ioXvvae\q Mycobacterium avium,. Zxic; e^exdaeic; raoo 
eyivav oho. xa 6eiypaxa 0Tmeicb9riKav jae kcdSikotjc; api9|aoi3c; Kai xa a7toxeXea|iaxa 
Koivo7toif|9T)Kav avd|aeaa oxa auvepyg£6p.eva epyaaxfjpia. Me (3dcrn xo Kpvrr)pio rr\q 
a^iorciaxiaq Kai xoo Koaxouq, r\ 5ia5iKaaia r\ onota eixe xa KaMixepa a7toxeXeanaxa rjxav r\ 
avxi5paoT| evGexrjc; PCR kov 5ie£dyexai evxoc; evoq (pia\i5io\) (one tube nested PCR) T) 
07toia xpT]ai|xo7ioi6i xa oAayovouKkeoxiSia EKKivqxsq kov avacpepajie 7iapa7tdv<o ae 
auv5*uaa[i6 ^e xr|v p.e9o5o a7to^6vcoari(; DNA kov ava7tTu£a|j.e. H jae9o5oq auxrj uapfiyaye 
xo avajaevo^evo a7coxeteap.a arco xa Gexucd Kai apvrixiKd 5eiyp,axa - pdpxupec; tod 
XPT)oifiOTcotf|9TiKav, e7ttxp£7covxd(; StacpopoTcoitiar] aKOfit] Kai avdjaeaa oe yevexiKd auyyevfi 
ei5r| [i\)KoPaKxr|pi5icov. H aujjxpcovia xa>v aTtoxeXea^dxcov kov eA,f|cp9r|aav arco xa 
SiacpopexiKd epyaaxfipia otcod eXapav x^P a 01 e^exdoeiq 6etxvei xtiv a^iOTticxia xt^c; 
7tpoxeiv6|aevri^ avxx5pacrr]q, aKoprt Kai Kdxco qlko 5ia(popexiKeq epyaaxripiaKec; auv9f]Kec;. 

napaSeiyjiaxa 

YXiKd: 

Oi popiaKec; xexviKeq kov ava7nrux9ilKav Kai kov rapiypdcpovxai Kaxcoxepco 
e(pap^.6axr|Kav 5oKi|iaoxiKd ae DNA %ov a7top.ovcb9T|Ke oaco KaMaepyeiec; Kai Ktavucd 
vXxko. (Seiyjaaxa iax6v p.ovi^i07toiT||aevcov ae 7tapacpivr| (IMTI)), 

nio avyKeKpijaeva xP^ ol M< O7t oif]0TiKav KaMaepyeieq xov Mycobacterium avium 
subsp. paratuberculosis {MAP) (10 axeXexn) KaGcbq Kai Siacpopcov dMxov ei5cbv xov 
Mycobacterium spp., (30 axeXexn) (nivaKaq 1). Tia xov eXeyxo xr]q ei5iKoxrixa<; tt}<; 
7rpox8iv6|aevri^ he965od, xP T l cl ^° 7tol1 l 9T l Kav ' ektoc; xcov 7tapa7idvco, Kai KaWaepyeiec; 
5iacpopa>v auyyeviKGov rcpoq xo Mycobacterium spp., paKxrjpiaKd ei5r| {Escherichia coh\ 
Staphylococcus aureus, Salmonella spp., Enterobacter spp.). 

Ta K^iviKd uXiKd (8eiy|iaxa taxcbv) kov e£exdaxr|Kav acpopooaav Pio\|neq evxepou 
(3ooei5cbv (ae iaxoX,oyiKeq aX^oicbaeic; Ttapaqrofiaxicoarjc; (10 Seiyjaaxa) KaOcbq Kai 7iapo^oio 
-oXiko a7io 5idcpopa opyava (oukcoxi Kai evxepa) opvi9cov (10 Seiypaxa). Oi KaMaepyeieq 
xcov uA,ikcdv aoxcbv a7re8ei£av xr|v 7iapouaia MAP axa Seiyjiaxa xcov pooei5d)v Kai 
Mycobacterium avium axa 5eiy[xaxa xcov 7cxT|vdbv. Te^oc; e^exdaxiiKav Kai Pi07txiKd vkv&a 
evxepot) (30 5eiypaxa) (ppeaKa Kai IMTI kov 7ipoepxovxav arco av9pcb7ioi)c; Kai ^cba x^P^ 
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KaRia ev8£i£n RDKoPaKTTipiaKTiq loi[i(ofy\Q, k\\v\kt\<; fj aXto\q. Ta dXikcc avxd 
Xp"nax|ao7coifi9T|Kav coc; apvr]TiKoi RdpTDpEq (xa 5e5o^ieva awd 5sv aDR7t£piXr|<p9T]Kav ott)v 
Ttapcuaa 7i6piypa(pf|). . 

5 Ms9o5oi: 

A^ A7tO)Li6vcQOT| DNA a7to 8£iytiaTa IMTT Kai (3aKTr t piaK8 q KaA,Xi£pY£isc. 
Avacpopucd axa RoviRorcoiriReva oe 7capacpivr) piouTiKd vXikol (IMTI), a^iota>yr|9TiKav 8do 
p£9o8oi cx7io|i6vcoor|q DNA nov EcpapROGTTjKav a^cpoxepeq ae 2-3 io\ikq 7iapa(piv7iq na%ov<; 
\0\xm avd Seiyjaa. 

10 Al. H jae9o6oq (in-house) nov k%ex 7t£piypa<p£i TcporiyoDRSVCDq (Ikonomopoulos et al., 
1999), 7tepiXajJ.pdv8i apxixd tt|v a7t07tapaqnvcoor| tod d^ikod, t| OTioia E7tiTDyxdv£Tai re 
5ia5oxiK£q e^PaTmoEiq tod, a£ §uX6Xr| 9£pROKpacia<; 60°C, ai9av6Xr| 100% Kai xetoq 
ai9av6Xri 75%. Via rr\v a7toR6voDar| tod DNA, to 7ipoi6v rr\c> 7tapa7tdvco 6iaSiKacaa<; 
EHPa7CTi^£Tai yia rapucoD \iia cbpa, as SDS Kai 7ipcox£ivdcrri K eepROKpaoiaq 50°C, cdgte va 

1 5 £7UT£UX9£1 T| £VQl)RlKT| a7to56|iT]or| kutt ap ik cb V 7CpC0T£ivd)V. 

H a7tO|idKp-uvcyn tcov TcpcoTEivcbv awribv, yivExai re tt|v 7tpoo9f|Kr| 8iaSoxtKd, q>aiv65ui<; Kai 
8iaXDRaToq (paivoXrig - %X<Dpo<pop(aoi) ~ looaRD^ucrjq aX,Ko6Xr|q. AkoXodQcoc; to DNA 
KaTap-u9iC£Tai re rr]v 7tpoa9r|Kr| ai9av6Xric; Kai o^ikotj vaTpioD (Sambrook et al., 1989) Kai 
oDXteyETai re xr\ ROp9T) if^RaToq nov apaicbvETai c£ 50r1 pd9rictikod 8ia)a)RaTO<; TE. 
20 A2. EvaMuxKTiKd r| a7coR6va>ar| tod DNA aTto SEiyRaTa IMTI £yiV£ Kai re tt]v 
TUTCOTioirmEvq SiaSucaaia MicroLysis (Microzone) GDRcpcova re xiq oSrjyiEq tod 
KaTaaK£Daorf|, 

H a7io|^6vcoari DNA and PaKxripia EyiVE apxucd |ie CTAB-7tpcDTEivdar]q K Kai aKoXoDOcoq, 
re oDvSDaaRO (paivoXrjq Kai 8ia?a)RaToq <paiv6A,r]g - x^po^op^ 0 " 0 ~ iaba|ivXiKrjq 
25 aXxo6A,r|<;. TeA,o<; to rcpo'iov DNA KaxaPDOi^ETai re rqv. 7ipoa0f|KT| ai9av6Ar|<; Kai o^ikod 
vaTpioD 67cooq 7t£piypdq>£Tai 7iapa7tdvco. 

H £Ktirt|OT| TTj^ 7coiOTT|Taq tod TtapayoREvoD DNA avacpopucd ottiv noo6xr\xa Kai tt|V 
aK£ p aioTTj t a tod, eyiv£, avTiaTOixa, re RETprjaEK; 07mKT|q a7toppocpr|ar|<; Kai 
rj^EKTpo(p6pr]csT|q a£ 7cr|KTf| ayapo^T|c;. 

30 

H AXdoiScott] AvTiSpaoTi rrjc nokuREpdomc ( PGR): 

E^ETda9riK£ Evaq cnmavriKoq api9Roq avTiSpdaEUV PCR, apxn? yEVOREVTjq re tt|V 

£KTl|ir]ar| TT]g ElSlKOTTJTaq TCOV £KKIVT)TC0V avacpopucd OTT] VODK^EOTlSlKT) TOD^ oXkr(koVX^ 

re EKTETaREVEq epedve^ re XT] XP^^T] xr\q 5iKTDaKTiq RTjxavfiq ava^f]TT]ar|q NCBI BLAST 
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ott|v pdoT] 5e6o|ievcov Genbank. 'Exai, ava7txDx9r|Kav Kai a^ioXoyf|0T)Kav xeaaepiq (aeQoSoi 
PCR tcov 7cepiXa|ipdvoDv oDvotaxd ercxd (£vyT\ otayovoDKXeoxiSicov gKKivqxdbv 01 07toioi 
crcoxerbovv ae SiacpopexiKeq yevcojiiKeg rcepioxec; tod ciSikod yia to MAP cxoixeiOD IS900. 

Bl. H 7ipcbTT| avxiSpaan PCR eyive \xe to tpuyoq oXiyovoDKteoxiSicov eKKivryrcov IS900-F 
5 xai IS900-R (rcivaKac; 2). Oi eKKivr|xe<; awoi emKoXkovvxax ek\ tt|^ yevco|j.iKT|£ 7repioxn<; 
IS900 tod MAP Kai avxiypdcpoDv \i\a voDKkeoxt8iKf| aXkr\kovxict (ieyeGoDc; 707 Ceuycbv 
pdaecov (CP) DNA (Green et al 1989). 

B2. Mia aXkq avxi5paar| ev9exr|q (nested) PCR f|Tav avxiSpaar] itov TtepiXafiPdvei apxiKd 
10 rr]v avriypacpfi \xiaq vodkXsoxi5ikti<; aM,r|A,ODxiac; [isyzQovq 563 CP rr\<; yevcojiiKTjq nepxoxf]^ 
IS900 tod MAP, [is rr\ ypr\or\ xcov oXvyovoDKXeoxiSicov ekkivt|t6v s204 Kai s749 (mvaKaq 
2). To 7cpoii6v auxf|<; xr]^ aVTi5paariq, apauojievo 1:10, xP*iaiM.07ioievrai l^a SeiixepT] 
avuSpaari PCR jxe to Csoyoq otayovoDK^eoxiSicov 8kkivt|x6v s345 Kai s535 (nivaKaq 2) yia 
va yivei r\ avxiypacpf| \iiaq voDKXeoxi5iKT|<; aXkj\kovxio.q |ieye0oD<; 210 CP nov eja7iepiexexai 
15 <jtt| yeva)|aiKr| 7iepioxn tcov 563 CP ^od avTiypd(p8Tai KaTd rriv TiporiyoD^evri avTiSpaar] 
(Englund et al 1999). 

B3. Mia 6Xkr\ avTi5paaT| evOeTTjc; (nested) PCR rjTav avxiSpaar] 7C0D 7iepiAxx^pdv8i apxiKd 
rnv avxiypacpf) (aiaq voDKXeoxiSiicnq aXXr\kovxio.q |aeye9oD<; 302 CP rr\(; yevco^iKr]<; Tiepioxnq 
20 IS900 tod MAP, |ae rr\ ypT]or\ tcov oXiyovoDK^eoxiSicov eKKivqxcbv IS01 Kai IS04 (7tivaKaq 
2). To 7tpoi6v aDTfiq ir\q avxiSpaar]^ apaicopievo 1:10, xP^Horcoieixai ae |i(a 5eDxepr| 
avTi8paaT| PCR \le to fyvyoq oXiyovoDKteoxiSicov eKKivqxcbv IS02 Kai IS03 (mvaKaq 2) yia 
va yivei r| avxiypacpf| \i\aq vodkX80ti5ikt|q aMx|A,oDxiac; jieyeSoDc; 159 CP ^od enrcepiexsxai 
ott] yeva>|j,iKr| 7cepioxn tcov 302 CP nov avxiypdcpexai KaTd xr|v upoT]yoD[i£vr| avxiSpaarj. 

25 

B4. TeAoq, |j.ia 6XXr[ avxiSpaaq ev0exr|q PCR f]xav avxi8paar| 7tOD Sie^dyexai evxoq evoq 
cpia^iSioD (one tube nested PCR) Kai rcepiXajipdvei xa o2ayovoDKXeoxi5ia 8KKivr|xe<; PIN, 
P2N, P3N Kai P4N (nivaxac, 2), xa 07toia xOKoOexowxai xaDxoxpova axo [xiy\xa rr\q 
avxi5paar|c; Kai avxiypdcpoDv xe^iKd \iia vodkA^oxiSikt) aXkr\kovxia ^eyeGoDc; 257 CP tt|? 
30 yevcojaiKfig 7tepioxn? IS900. 

To jiiyjaa xcov avxiSpdaecov PCR tiod avacpep9r|Kav 7rapan;dvco, owiaxoiivxav and 
50 mM KC1, lOmM Tris-HCl (pH 8,4 ae 9ep^iOKpaaia Sco^iaxioD), 1.5mM MgCl 2 . 0.25^M 
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and KCtGs oXiYOvo-UKXeoriSio-eKKivTirn, 200[iM dNTPs, 2.5 units Taq noXv\iepd<yr]q 
(Promega), 0.05-0.1 |ig DNA, Kai vepo 7toi6xTixa<; vypi\q xpconaxoypaqnaq (HPLC) p£xP* 
xe?aKO\> oyKOV 50 ^.1 yxa xv; \ieQ65ovc, B 1 , B4 Kai 25 jil yia xiq neGoSouc; B2, B3 . 

Oi cravOf|Keq e7tcbaariq nov xpTiai|ao7toiT|GTiKav oxxc, avxi5pdaeiq B1-B3, TtepiXajipdvo-uv 

5 tov aKoXoDOo auvSuaa^io uov eTtavaXajipdvexai owo^iKd 40 epopee;: 1 Xenxo axr\ 
GepnoKpaaia xcov 94°C, 1 Xe7ixo axr| GepjiOKpaaia xcov 63°C (avxiSpdaeiq Bl, B2) f| 62°C 
(avTiSpaar] B3), Kai xekoq 1 Xemo axil GepjiOKpaaia tcov 72°C. TIpiv arco awo to axd5io, 
yivexai 67tcbacrr| tov jriy|iaxo<; rnq avxi5paaT)q PGR arr\ GepjiOKpaaia xcov 94°C 71a 5 tercxd 
cbaxe va emxe-ux 9 ^ "H ^P"nq a7to5idxa£r| xou DNA, eveb jaexd xrjv oA,okXt}pcoct| xod, 

10 aKoXovGei erccbaari axr] GepjiOKpaaia xcov 72°C yia 10 XeTixd, cbaxe va oXoK?a)pcoOei r\ 
auvGeari xo%> 7iapay6nevov DNA.. Ta 5*uo auxd axd5ia e7tcbacrrjc; -xpj\a\\xonoxovvxax \xe xov 
i5io xporco Kai yia rr\ |ae6o5o B4 tcou TiepOajipdvsi 5i>o 5ia5oxiKOi)q auvSwanovq 
encodaecov 01 OTtoieq e7tava?uxjipdvovxai 16 Kai 30 epopee; avxiaxoixa. O apxiKoq 
auvSDaa^ioq 7repiXa|i(3dvei e7tcbaar| xod jxiyjiaxoq xr\<; avxi5paarjq yxa 1 X&ivzo oxtj 

15 GepjiOKpaaia xcov 94°C, 45 5e-uxep6Xe7txa axr\ GepjiOKpaaia xcov 54 U C, Kai xekoq 3 Xercxd 
otti GepjiOKpaaia xcov 72°C. O aKoXo-uGo^ auv5Daa|i6q 7cepi>uxjipdvei eTtcbaari xo*u 
7ipo'i6vxoq xnq 7tponyo*6|ievr|<; avxi5paari<; yia 1 te7ix6 orx\ GepjiOKpaaia xcov 94 U C, 45 
8euxep6ta7cxa axr] GepjiOKpaaia xcov 64°C, Kai xiikoq 2 \znxa err) Qep^OKpaaia xcov 72°C. 
Tia oteq xiq avxi5pdoeiq PCR nov 7tpoavacpepGT]Kav, xP^ a M^° TOU l 01 1 K8 0 GepjiiKOc; 

20 KDKXoTtoiTjxfK MJ (MJ Inc., Watertown, MA, USA), eveb xo Tcpoiov airabv xcov avxi5pdaecov 
r|XeKxpo(popeixai ae 7triKTf| ayapoOiq kov Ttepiexei ppa)|iio\>x° aiBiSio 2% Kai 
cpa>xoypacpit;exai jie Sidxa^n Polaroid, ae oG6vr| eK7ioii7tn<; D7tEpicb8ovc; epeoxo^. 

O 7tpoa5iopia|i6q xx\q e*uaia0r|aiaq xcov 7tapa7tdvco |ieQ65cov eyive orccoc; exei Ttepiypacpei 
i\5r) (Ikonomopoulos et al, 1998) Lie tt| SoKi^aaxiKT] ecpapjtoyf) xovq ae 6eKa5iKe<; 

25 apaubaeiq DNA ano MAP. 

EKri|AT]OT] vr\q e7tavakT)\|/iji6TT]Ta<; xcov a7coxeXeap.dxcov: 

Oi TtapaTtdvco |ieGo5oi a7CO|aovcocni^ DNA Kai PCR, ecpapjioaxriKav axo dXiko 
ava<popdq Kai axa KXivucd vtoxa kov 7repiypdcpovxai avcoxepco, -utco xiq 5iacpopexiKeq 
30 ei5iKcbxepeq auvGfiKeq KdGe 5iacpopexiKO\> epyaaxripioD (xuTioq Gep^iKOU KOKXonoir|xfi, 
xvnoq DNA 7coXi)^epdati(;, xpoTioq 7ipoexoi^iaaia<; xcov avxiSpdaecov buffers). Ta Seiy^iaxa 
eXaPav kco5ikoi3(; apiGiaoii^ Kai xa aTtoxeXeajaaxa KOivo7roif|GT]Kav |iexa^u xcov 5iacp6pcov 
epyaaxrjpicov Kai auyKpi6r|Kav. 
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AnOTEAEEMATA 

A. Anojiovcaari DNA: 

Tia xa Seiy^axa IMT1, 8ia7tiaxcb0TiKe oxi xoao v\ ev£i)|iiKf| |ie0o8oc; (in-house) nov 
Paai£exai axo auvSDaajao ^aivoXriq-x^po^op^ 0 ^- 10001 ^^ 110 !? aAxootaiq, oao Kai i\ 
TU7i07ioiT]|j.evTi Sia8iKaaia Microlysis, ETmpknovv xr\v a7to}i6vcoar} DNA iKavo7ioir|xiKr|c; 
7toi6xr|xaq Kai rcoooTriTac;. To 7tpot6v DNAtiod rcpOKimxei and 2-3 xo|j.eq 7capacpivr|c; noyovq 
10|im, 7cpoa5iopioTTiKe mpinov aro l|ig/|il Kai uapODoi&^ei xr|v i5ia ODaiaaxucd TEOioxqxa, 
avacpopiKd oxtjv aKepaioxrjxa xod Tcpo'iovxoc;, ave£apxf|xcoc; xt|c; |ie06SoD nov 
Xpr|Gi|ao7toieixai. FlapoXa aDxd 8ia7iiaxcb0TiKe Siacpopd kooxodc; |aexa£ti xcov 7capaJtdvco 
jxe068a)V, \xe xr|V ev^ucr) jie0o8o va rcXeoveKxei ar}p.avxiKd. 

Tia rr\v a7io[iov(DOTi DNA ano PaKxipia a7to^ova>|j.eva ae mAXiepyeieg, cpalvexcu, 
O7tco<; f|xav ava^evoiievo, 6xi r| ev^iiikt) piOoSoc; e8coae nokv iKavorcoinxiKd aTtoxeteajiaxa 
avacpopiKd gxt)v noaoxrixa Kai rr|v aKepaiorrixa xod rcapayonevoD Tipo'iovxoc;. 

B. PCR: 

H ecpapp.oyr| xcov Tcapandvco xeaadpcov avxiSpdaecov PCR (Bl, B2, B3 Kai B4) ae 
aTcojiovco^eva PaKxf|pia, £7iexpe\|/e, |±e a7i6XDxr| eiSiKoxrixa, rr\v avdSei^n Kai xaDxo7touiaTi 
oXcov xcov axeXexcbv MAP nov xpTiai|ao7toir|0TiKav (mvaKaq 1).- AvxiOexa Kavevaq and xodc; 
apvt]xiKoi)(; jadpxupec;, xood avacpopiKd axa Seiy^iaxa IMTT, oao Kai axa a7co^ovco|ieva 
PaKxqpia, 8ev avxe8paae Oexucd |ie orcoiaSfircoxe ano xa avxiaxoixa oX,iyovoDKXeoxi8ia 
8kkivt|x8c;. O api8[ioq xcov 08xik6v aTtoxeXeandxcov tcov Kaxaypdcpr|Kav and xo odvoXo xcov 
SeKa SiaOeaipxov Seiyndxcov IMT1 PooeiScbv \xe 7tapacpD|aaxicoar| 3 oucoq 7ipo8Ku\(/av avto xr|v 
ecpapfioyri xcov jie068cov Bl, B2, B3 Kai B4, f)xav avxiaxoixa 6, 10, 6 Kai 10 (TUvaKaq 4) 
(ExeSio 1). 

H e-uaio0Tioia xcov ^isOoScov PCR tod a^io^oyiiOiiKav KD^idv0r|K8 ae koXv 
iKavo7coiT|xiKd 87ti7i:88a iSiaixepa yia |ie xiq |ie068oDq evOexcov PCR. H zkawovc] 7ioa6xTixa 
DNA nov avixv8TJ0TiKe and a7tojaovco|aeva PaKxfjpia rjxav 8 pg tiod avxiaxoixei nepxnov ae 
1500 paKxripiaKd taixxapa (Baess et al., 1984). 

T. EKxi|j.Tiorr| x^q 87iava^Ti\j/i^6xr|xaq: 

AnoXvja auveTcn arcoxeXeajiaxa axexiKd |ie xrjv iKavoxr|xa xcov avxiSpdaecov Bl ecog 
B4 va avixyeuoDV xo odvo\o xcov axeXexcbv MAP ano KaXXiepyeieq Kai Piottxiko vXxko 
(1MTI) Kaxeypdcpriaav Kai ae 6Xa axa aTjvepya^6p.eva epyaaxripia. 
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riio oaryK6Kpi|i6va 5ia7Uox60r|K£ 6ti 01 avxi5pda£i<; B2 Kai B3 eivai Swaxo \iovo oe 
auvSuaoiao va KaM)i|/o*uv Siayvcooxucd 6X0 to eiipoq xcov gxeXsx&v MAP, evcb t| i5ia 
avErcdpkeia 5ia7Uoxcb0TiK£ Kai 71a xrjv avxiSpaoT} Bl. H avxiSpaat] B4 £7i:exp£\|/£ xr|v 
avixve-ucrri oXcov xcov oxeXexcbv MAP, ave^apxnxcoc; xod dXikotj nov xpTiai|aO7ioif|0r|Ke. 
5 Bdaet xcov 7t£ipa|aaxiKcbv \xaq 5e5o|aevcov 7ipoKU7txei 6x1 r\ |i£0o5oq nov ovv5vaC£i 

xr)v -u\(niX6xepr| euaioOriaia, Ei5iK6rr|xa Kai E7cavaXr|i|/i|K>xr|xa, E^aocpaMCpvxaq d^iearj 
6\)vax6rr|xa £7taXr|0£DOT|c; xcov a7rox£X£o|idxcov oxov jiiKpoxEpo 5uvaxo '/povo Kai xo 
liiKpoxepo axexiKd Kooxoq, eivai r| avxi5paor| B4, ev0ext|<; PCR nov 5u=£dyexai evxo? evoq 
(pictfuSiov (one-tube nested PCR). ELio auyK£Kpi|a£va 6ia7uoxcb0iiKE 6x1 01 [iE0o5oi Bl Kai 
10 B4, avixy£i>aav \iz ei5iKoxT]xa 6Xa xa oxeXexn MAP, avdjueaa axa PaKxf|pia nov 
PpiaKOVxav a7to[xovoo^eva oe KaXXiepyeieq, Evcb novo 01 ^60o5oi B2 Kai B4 avixvEDoav xo 
cruvoXo xcov 0exiK(bv 5eiy|idxa>v BVm nov xpTiai^O7coif|0TiKav, Ttapd xo yeyovog 6x1 6X01 01 
£KKivT]xeq axB5idoTT]Kav 71a va avixveiiow xo cruvoXo xcov oxeXexcov MAP Kai 11 ovv0eaf) 
xovc, 7tpoo5iopioxTiK£ pdcTq tt\c, \b\aq yeva>niKri<; Tieptoxn? (IS900). To yeyovoc; cojto 
15 TtpooSiopiCsi Kai \x\a aXkt] 7tapd|i£xpo xr^q cnmaoiaq xrjq rcapo-uoaq Ecp£x>pEar|<; Kai 
Kaxa5siKvuei rr\ aKom^OTrixa xr|<; Tieipa^iaxiKfjc; 7tpooeyyiar|q nov aKoXo\)0f|0TiK£, 
SeSojievqq xti^ avayKaioxrixaq xiiq ano(pvyi]q v|/ei)5cbq apvqxiKcbv aTcoxEteo^dxcov, ibicoq 
orx\v 7i8pi7txcoOT| nov r\ pi:0o5oq f xpy]a\\ionoieixa\ 6%\ EpEwqxiKd aXka Siayvcooxucd. 

H av£7tdpKeia x©v jj.e065a>v Bl Kai B3. 0a 7ip£7t£i va a7to5o0£i 7ti0avcb(; oxr| 
20 niKpoxepri ei)aio0T]aia xouc;, yeyovo^ ava^ievo^evo iSicoq yia tt]v ne0o5o Bl, f] arr\ yevexiKfj 
7ioiKiX6xT|Ta xcov oTzk&x&v MAP, avacpopucd xoiAdxioxov axa 5eiy|iaxa IMTI nov 
Xpr|aitiO7toif|0TiKav. H TiapoDoia avaoxotecov xq<^ PCR nov ouxvd a7tox£\d atria \i/ea)6cbq 
apviixiKcbv avxi5pdoecov (Hermon-Taylor et al., 2000), i5icoq yia texoiov eiSoug 5Eiy^axa, 
5ev 0a H7topo\)oe va a7toxetei rnv avria avrr\<; rr]^ acru|acpcovia<;, 5E5o|aevoD 6x1 xo i5io 
~25 7cpoi6v DNA xpTiai^O7toif|0TiKe Kai yia xxq avxiSpdaei? B2 Kai B4. Tia xov 1810 Xoyo, aixia 
xcov Tcapaudvco 5sv [inopex va 0eoopTi0Ei otjxe o mOavoq KaxaKep^axiaiaoc; xov 
XPTici|j,07i:oiot>[aEVOD DNA, nov ekky%ovxav dXXcoaxe jie 7iXeKxpocp6pr]aT| oe tzx\ktt} 
ayapo^T]^, aXKA ovxe Kai T| £7iiXoyf| rr\q y£vco^iKfi<; oXX^kovxiciq IS900, coq koivo oxoxo xcov 
avxiSpdoEcov nov xpTloi|iO7toif)0T]Kav. H STtiXoyfi auxf| 0a 7tp£7t£i iocoq va 08copr|0£i Kai 
30 ava7i6(peuKTr], 5e5o|ievo\) 6x1 ti p.opiaKf) avvxyevor\ xov MAP paoi^exai ofi|i£pa oxe66v 
Kaxd aTcoKXEiaxiKoxTixa ott^v aXXr\kovxia IS900, axo Pa0|i6 ^idXioxa nov r\ avd5Eii^r( rr\q va 
a7iox£X£i 7ipo-U7c60eor| xaDxo7toiTiOT|<; xov croyK£Kpi}A£voi; eibovq (Green et al., 1998). 

H avxi5paor| B4 ejacpavi^ei or)jaavxiKd 7iX£OV£Kxri|iaxa ae auyKpiori Kai |xe xt]v 
avx(5paoT| B2 avE^aprrixcoq rq^ 87Cip£paico^EVTiq SiayvcoaxiKTiq ETtdpKEiaq a^(poxepcov. riio 
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criyyKeKpi^eva, r| avxiSpaan B2 a7toxeXei jiia |as9o5o evQerr\q PCR nov 5iei;dyexai ae 8\>o 
5ia8o%iKd axdSia. H |iexdpaar| and xo eva axdSia axo aXko, a7taixei xr| 8idvoi£r| xov 
(pia^iSico 7iod xP"nai(xo7toieixai 71a xo rcpcoxo (aepoq xrjc; avxi5paor]g, yeyovoc; nov eyKU^ovet 
aoPapcoq KivSiivcuq enx\i6Xvvar\c;, e^aixia<; xx\q vyT\ki)<; 7U0av6xr[xaq eiaaycoyr|<; axo \xvy[ia 
xtjc; xe\iKf)c; avxi5pacyr|q 3 7cpoi6vxcov DNA TcpoTiyo-uiievcov 0gxik6v avxiSpdaecov nov 
acpSovoiiv axo x^P 0 TOV epyaaxnpiou (carry-over effect). AvxiGexa, xo yeyovog auxo, nov 
oSTyyei auxvd ae avfy]or\ xod noooaxov xcov \j/ev56c; 0exiKcbv aKoxetaapxixaw, 5ev 
e7rnpedCei xa arcoxeXeanaxa xr|<; avxiSpaarjc; B4, 5e5o|ievo\) 6x1 xo \xiy\xa avrr\(; xr\<; 
avxi5paar|<; xorcoGexeixai axo eiSiko cpiaMSio e^apxn^ Kai 5gv Siavoiyexai Kaxd xr) SidpKeia 
rqq avxi5paaT](;. Ekxoc; 6[i(o<; auxoii, t| avxiSpaar) B4 nkeov&Kxzi coq Tipoq rr\v avxi5paar| B2, 
akla Kai coq 7ipoq xr|v avxiSpaarj B3, yiaxi anaixei OTijaavxiKd Xiyoxepo xpovo evcb Kai xo 
Koaxoq rx]C, eivai jaiKpoxepo. 

Ta 7capa7tdvco 7tXeoveKxf||iaxa xr\<; avxiSpaarj B4 Kai xo yeyovoq 6x1 e7uxpe7tei, 
OTicoc; dMxoaxe Kai 01 dAleq avxiSpdaeiq evGexr^ PCR tcou TtpoavacpepBriKav, xt]v 
e7taXf]eeDaTi xou aTtoxeXsajiaxoq x^piq TH V ccvdyicr| jpr]a\\xonoir\ar\q eacoxepiKoi) (idprupa, 
7toi) ao^dvei armavxiKd xo Koaxoq Kai xr|v KO^wXoKOxrixa xr\c, avxiSpaan^ aXka %($p\(; Kai 
xrjv avdyKT) DNA i>ppi5ia|j.oi), nov avtfrvsx eKxoq xcov dMa>v Kai xr| xpoviKTj 8idpK8ia xrjt; 
5iayvcoaxiKf|q SiaSucaaiaq, xr]v KaGiaxow aacpocK; eTUxpaxeaxepri ^exa^ii xodv ne065cov 7tOD 
|ieA,8xr|9T|Kav. 

Ekxoc; xcov TtapaTtdvco, r\ avxiSpaari B4 ETteSei^e iSiaixepa vx\n\\i\ euaia0Tiaia, Kdxi 
tcou 8iaaq>aA,tf;ei xt|v e^axtaxoTiovnari xoi> Troaoaxou xcov \|/eu5<bq apv^xiKcbv 
aTOxeteajadxcov. To yeyovoq dMicoaxe 6x1 ^ 7ipoxeiv6|ievq avxi8paar| ayixysD'ae 
aTOKXeiaxiKd Kai novo xa axeXexn MAP and 6Xa xa vXiKct nov xPTiai^07coif|6iiKav, 
KaxaSeiicvuei xr|v noli) v\\n\kf] rr\q ei5iKoxr|xa, nov SiaacpaXl^ei Kaixr|v eXaxiaroTiouiaii xod 
noooaxov xcov yeuSdx; BexiKcbv a7toxeXea|idxa>v. AvacpopiKd axo xsXei;xaio eivai aimavxiKo 
va avacpepGei 6x1 r| auyK8Kpi|aevr| avxiSpaar) £7cs88i^8 an6Xvxr\ ei8iKoxrixa 6x1 l^ovo |i8 xa 
paKxfjpia 710-u -qxav a7iO|aovco|aeva ae KaMaepyeia, aXKa Kai \is xa Seiy^axa IMT1 nov 
7rpo8pxovxav ajco opviOeq p,e XoijiCO^Ti a7io Mycobacterium avium, xo onoio napo-uaid^ei 
i8iaixepa uvjniXfi yevexiKfj auyyeveia |j,£ xo MAP, To yeyovc'x^ dXXcoax8, 6x1 xt]v 
- avxi8paar| B4 Kaxeypdcprjaav xa 181a iKavonoiTixiKd aTroxeXsajaaxa Kai axa n^aiaia xrjq 
7tpoava(pep6slaaq SiepyaaxripiaKfiq auvepyaaiaq, eviaxuei xqv a£i07uaxia xr|q Kai 
moaxripi^eixa 7iapa7idvco SsSo^isva. 

SD|^7C8paa^axiKd ji7cop8i va D7coaxT]pixx8i 6x1 r\ avxi8paari evSexiiq PCR B4 
XapaK-rrjpiCexai a7io xaxuxrixa Kai %(x\xr(K6 axexiKd Koaxoq evcb emxpeTcei [ae noli) v\^r\kr\ 
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euaiaQnoia, EiSiKOTTyra Kai a^i07tiaTia, ttiv avixvEVOTi tod MAP a7co lOTOiiq 
^ovi^OTCOirmevo^q ae napacpivii. Awo a7tE5£ix9T| 6y\ \ibvov \xz rr)q paKxnpiaKec; 
KaXAxepYEieq c&Xa Kai |ie Ta EX£i>9spa MAP Ssiypma IMT1 itov Trpoepxovrav arco 
KOTOnoDXa, 7iapd ttiv -uvi/tiAt) yeveTiKfi op.oi6TT|Ta tod teXsutouod [ie to MAP. TeXoc;, t] 
auvETceia toov a7toT£XEO|idTCOV rqc; cruYKEKpifiEVT]^ |iE068oD itov €ki\<$&x\ anb Ta 
cruvepTa^o^iEva Epyaarnpia Ka9iaTd tt|v avTiSpaaT] B4 paa noXka imoox6|J.£vr| he9o8o 71a 
TTiv a^i67ciaTri Sidyvcoari poircivaq tod MAP. 

Aa|xPavojaEvnq D7i;'6i|/iv rr|c; texvikt|c; pdarjc; |iiaq avTiSpaar|c; PCR, r\ 7tpoTSw6|a£vr| 
p,£9o5oq [is Ta auyKEKpi|a£va otayovouKXEOxiSia ekkivt|t£^ [i7topEi va 7tapdy£i 
aTCOTEXEajiaxa \ar\q aQaq (Euaio9iioiaq - ££ei5ik£Doti<;) |ie SEiyjaaxa dAXa rcEpav and 
K^tviKd 5£iy|iaTa, Ecpoaov r| SiaSiKacia a7to|j.6va)cnK tod DNA Tcapdysi DNA 6|aoiaq a^taq 
ouco^ cared tiov avacpspOD}i£ avcDTEpa*. H E^aipETiKf) a7c65oar) rr\<; tcpoteivo^ievt^ 
avriSpaariq \xz Ta oDyKEKpij-iEva oXiyovoDK^OTiSia EKKivr|Tsq £7tipepaub9TiKE |ie tt|v 
avixvsDori MAP ce beb(\xaxa xupiOD Kai ydXaKToq Ta 07roia cruvEXX£x9r|Gav and tt|v 
EMuxSa xai rr|v Armoxpaxia xr\<; TaExtaq Kai £KTi|xr|9TiKav (as SiacpopETiKEq avTi8pda£i<; 
PCR Kai p,£ KaAXiEpyEia. 

AenTO\izpi\q TrepiypacpTj tcov Exe5icov Kai tcov ULvdiaov 

O ntvaKaq 1 Seixvei xa np6TU7tcov oteXexji |xuKoPaKrr|pia)V tiov xpT|oi[i07roiT)9r]Kav arr|V 
a^io^6yT]crr| tcov 7tpoTEiv6p.svcGV he068cdv PCR. 

O nivaKaq 2 Seixvei tt|V odv9eot| toov oA,iyovodk\eoti8icov ekkivtitcov hod 
Xpr] aijao7i:oifi9r]Kav . 

O nivaKaq 3 Seixvei tic; 9Ep^ioKpaoi£q todv avTiSpdaEcov PCR Bl, B2, B3 Kai B4. 

O EEivaKaq 4 Seixvei ttiv aDyKpvriKf| 7tapoi)aiaaT| a7t0T£}i£O}j.dTa)v PCR ae SEiy^iaTa IMII 

PooEiScbv \xe 7tapa(pD|iaTioooT| (st. Johns disease). 

To Exe5io 1 Seixvei avxutpooco7t£DTiKd arcoTEkEojiaTa TiAEKupocpoprjaTic; rcpoiovTCov DNA 
Pi07mKcbv d^ikcov PooEiScbv Kai 7CTT]V(bv Ttoi) £^ETdoTf|Kav (i£ zxq avTiSpdoEic; Bl, B2, B3 
Kai B4. 
EiSuabTEpa, 

H ZEipd 1 Seixvei 1 OOCfi (Biolabs) DNA 5eiktti<;. 

H ZEipd 2-4 Seixvei 7tpoi6vxa avTiSpdaEcov PCR oe beij[iaxa tenToi) evtepod PooeiScov. 
H ZEipd 5 Seixvei 7ipoi6v avTiSpaariq PCR oe SEiypa |ieoevtepiod {acpaSeva PooeiSod<;. 
H ZEipd 6-7 Seixvei Ttpoiov avTi5pacrr|<; PCR oe 5£iyp.aTa eiXeox) PooeiScov. 
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H Zeipd 8 Seixvei Ttpo'tov avri5paOT|<; PCR ae 5eiY|ia cnkixvoq 6pvi9aq. 

H Eeipd 9 5ei%vei rcpoxov avTi8paariq PCR ae 5ei7|ia fi7caxoq opviGac; . 

H £eipd T Seixvei npoiov avxiSpacrriq PCR ae apvrixiKoq jadprupaq xcspig DNA. 
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nivaxaq 1 : 

SteXexn TCpoTU7ra>v puKopaicrTipiCDv nov xpriai^o7ioifi9TiKav oxr\v a^ioXoyTjoTi tcov u^065cov 



ApiBpoq 



Ei5oq 



8 
3 
3 
1 
1 
9 



M. tuberculosis 

M. cannetti 
M. bovis BCG 
M. anium 
M. intracellular type I 
M. intracellular type II 
M. gordonae I 
M. fortuitum 
M. scrofulaceum 
M. kansasii 
M. paratuberculosis 
M. tuberculosis 
. M. avium 
M. gordonae 
M. celatum 
M. fortuitum 
M. pratuberculosis 



RIMV, OXkavdxa 



NoooKOjaeio Noar|orcDV 
©cbpaKoc; 



VRI, ArijaoKpaTia rqq 
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IlivaKaq 2: 

ZwGeoti tcov oXiYOVO\)KXeoTi5ia)v eiaavriTcbv nov xpT]Gi^O7ioif|0TiKav. 
AvTi8pa<rr| Ko5iKfj ovo^aaia EvvGeot] o^iyovoDK^OTiSiot) ekkivtjtii 

PCR oXiyOVODKXcOTlSlOD 
SKKlVHTfj 



Bl 


IS900-F 


ACGCCGCGGGTAGTTA 




IS900-R 


GGGGCGTTTGAGGTTTC 


B2 


s204 


TGATCTGGACAATGACGGTTACGGA 




s749 


CGCGGCACGGCTCTTGTT 




s345 


GCCGCGCTGCTGGAGTTGA 




s535 


AGCGTCTTTGGCGTCGGTCTTG 


B3 


IS01 


CTTACCTTTCTTGAAGGGTGTTC 




IS04 


GTCGTTAATAACCATGCAGTAATG 




IS02 


GTATGGCTTTCATGTGGTTGCT 




IS03 


TAACCGTCATTGTCCAGATCAAC 


B4 


PIN 


CGAATGACCGATGGTTTGAG 




P2N 


CTAAGAGTTACTGCAACAGT 




P3N 


GGGTGTGGCGTTTTCCTTCG 




P4N 


TCCTGGGCGCTGAGTTCCTC 
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ntvcxKac; 3 : 

©epHOKpaaiec; xa>v avri6pacecov PCR B 1 , B2, B3 kcli B4. 
Temperature profile 

1" stage reaction . 2 n stage reaction 

Dena/ration Annealing Extension Number Dena/ration Annealing Extension Number 

(°C/min) (°C/min) (°C/min) 0 f (°C/min) (°C/min) (°C/min) of 

Reaction cycles Cycles 

Bl "94/1 ' 6371 7271 60 ^* ^* T* I* 

B2 94/1 63/1 72/1 35 94/1 63/1 72/1 35 

B3 94/1 62/1 72/1 35 94/1 62/1 72/1 35 

B4 94/1 54/1 72/1 16 94/1 67/1 72/1 30 



* Reaction Bi is performed in a single stage 
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nivtxKou; 4: 

ZuyKptTiKfi 7tapo\)aiaoTi anox&ke.a\iax(£>v PCR ae Seiyuata IMTI Pooei56v \ie 
7tapa<p\)ua-ricocrn,. 



MeeoSoq PCR 

AnXi\ 8ia8iKaaia PCR 
Nested-PCR (A) 
Nested-PCR (B) 
One tube nested PCR 



IIoaooTO avixveugrig MAP 

6/10 (60%) 
10/10 (100%) 
6/10 (60%) 
10/10 (100%) 
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pooei5f|, 6pvi0eq f| rcovtapiKd kcu/ti ae 5ei7|ia7tcn> rcpoepxeTai and jaT^covravri npoeXevan, 
iSicoc; and aKovrj Kai aro (pind. 

6. Xpfiari rx\q neOoSou cni^cpcova ne xic; a^ubaeic; 3 f| 4 71a tt|v 8idyvcocni jxotovaric; cuto 
MAP ae ^pvxavo ov, <su\iKEp\ka\x$avo\xtvov ae avQpcbnovq, i5iooc; 5e ae Pooei5f|, 
KovkepiKO. f| KOxorcaoAa. 

7. EvGKeuacria (kit) tod 7tepiXa^ipdvei eva f) rcepiaaoxepa oAiyovo-uKXeoxlSia a\>nq>cova [ie 
ttjv a^tcoar] 1 Kai /f| eva f| rcepiaaoxepa aex oXiyovoDK^eixiSicov cnim>a)va \ie rr|V a£icoaT| 2 
kcu eva Soxeio. 

8. ZuaKeDacia (kit) tzov 7tepiAanPdvei Kai xa Teaaepa ofoyivoDKXeoxiSia at>|aq>cDva jie xt|v 
a^icoari 1 Kai eva Soxeio. 

9. XpfjoT] rr\q ouaKeuaaiac; crujixpcova jie rnv aJ^Goari 7 f| 8 71a tti |^e8o5o cru^cpcova |ie xtjv 
a^icocrrj 3 Kai/T| 4. 



